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ABSTRACT 

A medical system for reducing a subject’s anxiety by provid 
ing video and sound to the subject, and for receiving 
responses from the subject. The system includes a sound 
suppression circuit for suppressing sound emanating from an 
medical device. The one or more visual displays have tilt, 
sWivel, and distance adjusting means for adjusting the dis 
tance between the displays. 
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INTERACTIVE MRI SYSTEM AND SUBJECT 
ANXIETY RELIEF DISTRACTION SYSTEM 

FOR MEDICAL USE 

CROSS-REFERENCE 

[0001] The present application is a continuation-in-part of 
US. patent application Ser. No. 12/487,573, titled “Interac 
tive MRI System”, ?led Jun. 18, 2009, Which claims the 
bene?t of US. Provisional Application No. 61/160,128, titled 
“MRI System”, ?led on Mar. 13, 2009, Which is incorporated 
in this disclosure by reference in their entirety. Each of the 
above-identi?ed patent applications is incorporated herein by 
reference in its entirety. 

BACKGROUND 

[0002] Many medical procedures cause increased anxiety 
in subjects due to the unfamiliarity With the location Where 
the procedure is being conducted and noise and other envi 
ronmental factors. For example, magnetic resonance imaging 
(“MRI”) systems and functional magnetic resonance imaging 
(“fMRI”) systems are Widely used for diagnosing the physi 
cal condition of subjects. They are also used as a research tool 
for determining the effect of various stimuli on brain activity. 
For research purposes, it is desirable that audio and/or video 
stimuli can be provided to a subject undergoing MRI. It is 
desirable to distract a subject from the MRI process, Which 
can be claustrophobic. Thus, for even routine MRI, it is desir 
able that audio and/or visual stimuli be provided. MRI sys 
tems that can provide such stimuli are knoWn. See, for 
example US. Pat. No. 5,877,732. 
[0003] HoWever, existing systems that can provide stimuli 
suffer from one or more de?ciencies, such as inability to be 
used With high poWer MRI systems such as those operating at 
7 Tesla, discomfort for the subject, and limited capability of 
the interface system in providing input to the subject and 
receiving output from the subject. 
[0004] Additionally, for example, orthopedic arthroscopic 
procedures (i.e., knee scope removing arthritic tissue, spurs, 
etc) often leave the subject aWake With a combination of local 
and axial blocks administered instead of general anesthetics. 
Being aWake in the operating room, With the noises of saWs, 
suction, and other surgical instruments, in addition to the 
anxiety building feel of the room can cause emotional dis 
comfort to many subjects. Standard earphones and visual 
display eyeWear do not provide suf?cient blocking of operat 
ing room noise and can increase subject anxiety and fear by 
not being adjustable by the subject While the medical proce 
dure is performed. 
[0005] Accordingly, there is a need for a system that over 
comes one or more of these de?ciencies of existing systems. 

SUMMARY 

[0006] The invention satis?es this need. The invention is a 
system for medical use to distract a subject and reduce anxiety 
comprising a) an interface comprising a microprocessor for 
receiving a video input and an audio input, and for receiving 
subject generated sound input and subject generated control 
input; b) one or more visual displays for receiving from the 
interface the video input and for displaying to the subject 
visual images; c) a sound suppression circuit in the interface 
for suppressing sound emanating from a medical device 
proximate to the subject by generating a sound suppression 
signal; d) a sound transmission system Wearable by the sub 
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ject, Wherein the sound transmission system receives the 
audio input and the sound suppression signal from the inter 
face; e) a microphone system for receiving subject generated 
sound for transmission to the interface as subject generated 
sound input; f) a subject controllable input device for provid 
ing subject inputs to the interface; and g) a subject monitor 
receiver in the interface for receiving physiological informa 
tion about a subject. The system is suf?ciently shielded that it 
can be used in a medical procedure room. 

[0007] In one embodiment of the invention, the invention is 
a system for use in an MRI device used With a subject com 
prising a) an interface comprising a microprocessor for 
receiving a video input and an audio input, and for receiving 
subject generated sound input and subject generated control 
input; b) a visual display for receiving from the interface the 
video input and for displaying to the subject visual images, 
the video display comprising left and right displays and ?rst 
adjustment means for adjusting the distance betWeen the left 
and right displays, each display comprising i) an OLED for 
receiving the video input and transmitting video images; ii) a 
prism receiving the video images from the OLED; and iii) 
second adjustment means for adjusting the distance betWeen 
the prisms and the OLED; c) a sound suppression circuit in 
the interface for suppressing sound emanating from the MRI 
device by generating a sound suppression signal; d) a sound 
transmission system Wearable by the subject, Wherein the 
sound transmission system receives the audio input and the 
sound suppression signal from the interface; e) a microphone 
system for receiving subject generated sound for transmis 
sion to the interface as subject generated sound input; f) a 
subject controllable input device for providing subject inputs 
to the interface; and g) a subject monitor receiver in the 
interface for receiving physiological information about a sub 
ject. The system is suf?ciently shielded that it can be used in 
an MRI room. 

DRAWINGS 

[0008] These and other features, aspects, and advantages of 
the present invention Will become better understood With 
reference to the folloWing description, accompanying claims, 
and appended draWings Wherein: 
[0009] FIG. 1 is a block diagram shoWing components of a 
system having features of the present invention; 
[0010] FIG. 2 is a block diagram ofan interface unit for use 
in the system of FIG. 1; 
[0011] FIG. 3 is a top doWn schematic vieW of the interface 
unit of FIG. 2; 
[0012] FIG. 4 is a side schematic vieW of the interface unit 
of FIG. 2; 
[0013] FIG. 5 is a block diagram ofan audio/video interface 
of the interface unit of FIG. 2; 
[0014] FIG. 6 is a schematic vieW of an audio/video display 
device for use With the system of FIG. 1; 
[0015] FIG. 7 is a perspective vieW of an audio/video device 
useful in the system of FIG. 1; 
[0016] FIG. 8 shoWs an audio video device of FIG. 7 on a 
subject; 
[0017] FIG. 9 is a Wiring diagram of the audio/video 
device; 
[0018] FIG. 10A is a perspective vieW of a video display for 
use in the system of FIG. 1; 
[0019] FIG. 10B is a side elevation vieW of the display of 
FIG. 10A; 
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[0020] FIG. 10C schematically shows the video display of 
FIG. 10A; 
[0021] FIG. 11 shows a speaker system for use in the sys 
tem of FIG. 1; 
[0022] FIG. 12 shows a microphone foruse in the system of 
FIG. 1; 
[0023] FIG. 13A is a top plan schematic view of a call 
button for use in the system of FIG. 1; 
[0024] FIG. 13B is a front schematic view of the call button 
of FIG. 13A; 
[0025] FIG. 13C shows components of the call box system 
of FIG. 13A; 
[0026] FIG. 14 is a goggle based audio/visual display and 
response unit 1400 using a low-pro?le design for reducing 
subject anxiety; 
[0027] FIG. 15 is a diagram of an anxiety relief distraction 
system 1500 for medical use according to according to 
another embodiment of the present invention; 
[0028] FIG. 16 is a frontal view of the goggle unit of FIG. 
14, having one or more excessive subject head movement 
sensor according to one embodiment of the present invention; 
[0029] FIG. 17 is a block diagram of how individual visual 
displays can be adjusted according to one embodiment of the 
present invention; 
[0030] FIG. 18 is a diagram of a remote eye tracking camera 
for tracking eye movement of a subject according to one 
embodiment of the present invention; 
[0031] FIG. 19 is a close up view of an individual visual 
display unit of FIG. 15; 
[0032] FIG. 20 is a diagram of a MRI head unit used in 
some medical procedures; 
[0033] FIG. 21 is a diagram ofan automatic noise cancel 
lation sensor according to one embodiment of the present 
invention. 

DETAILED DESCRIPTION 

[0034] According to one embodiment of the present inven 
tion, there is provided a device for performing interaction 
with a subject during a medical procedure, such as, for 
example, in Magnetic Resonance Imaging (MRI) or func 
tional Magnetic Resonance Imaging (MRI) devices.Accord 
ing to another embodiment of the present invention, there is 
provided a system for performing MRI or fIVIRI on a subject. 
According to another embodiment of the present invention, 
there is provided a method for performing MRI or fIVIRI on a 
subject. In one embodiment, the method comprises providing 
a device according to the present invention and using the 
device to perform magnetic resonance imaging on a subject. 
[0035] In the following description, speci?c details are 
given to provide a thorough understanding of the embodi 
ments. However, it will be understoodby one of ordinary skill 
in the art that the embodiments may be practiced without 
these speci?c detail. Well-known circuits, structures and 
techniques may not be shown in detail in order not to obscure 
the embodiments. For example, circuits may be shown in 
block diagrams in order not to obscure the embodiments in 
unnecessary detail. 
[0036] Also, it is noted that the embodiments may be 
described as a process that is depicted as a ?owchart, a ?ow 
diagram, a structure diagram, or a block diagram. Although a 
?owchart may describe the operations as a sequential process, 
many of the operations can be performed in parallel or con 
currently. In addition, the order of the operations may be 
rearranged. A process is terminated when its operations are 
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completed. A process may correspond to a method, a func 
tion, a procedure, a subroutine, a subprogram, etc. When a 
process corresponds to a function, its termination corre 
sponds to a return of the function to the calling function or the 
main function. 
[0037] Moreover, a storage may represent one or more 
devices for storing data, including read-only memory (ROM), 
random access memory (RAM), magnetic disk storage medi 
ums, optical storage mediums, ?ash memory devices and/or 
other machine readable mediums for storing information. 
[0038] Furthermore, embodiments may be implemented by 
hardware, software, ?rmware, middleware, microcode, or a 
combination thereof. When implemented in software, ?rm 
ware, middleware or microcode, the program code or code 
segments to perform the necessary tasks may be stored in a 
machine-readable medium such as a storage medium or other 
storage(s). A processor may perform the necessary tasks. A 
code segment may represent a procedure, a function, a sub 
program, a program, a routine, a subroutine, a module, a 
software package, a class, or a combination of instructions, 
data structures, or program statements. A code segment may 
be coupled to another code segment or a hardware circuit by 
passing and/or receiving information, data, arguments, 
parameters, or memory contents. Information, arguments, 
parameters, data, etc. may be passed, forwarded, or transmit 
ted through a suitable means including memory sharing, mes 
sage passing, token passing, network transmission, etc. 
[0039] In the following description, certain terminology is 
used to describe certain features of one or more embodiments 
of the invention. 
[0040] As used herein, except where the context requires 
otherwise, the term “comprise” and variations of the term, 
such as “comprising,” “comprises” and “comprised” are not 
intended to exclude other additives, components, integers or 
steps. Thus, throughout this speci?cation, unless the context 
requires otherwise, the words “comprise”, “comprising” and 
the like, are to be construed in an inclusive sense as opposed 
to an exclusive sense, that is to say, in the sense of “including, 
but not limited to”. 
[0041] As used herein the terms fMRI-compatible and 
MRI-compatible refer to devices that are intended for use 
during fIVIRI and MRI procedures, respectively, such that 
neither the data recorded by the device nor the data recorded 
by the procedure are reasonably considered as detrimentally 
affected by the joint usage of MRI or MRI in practice. 
[0042] As used herein the term organic light emitting diode 
(OLED) refers to all variations, including transparent, ?ex 
ible, solid, etc., of a light-emitting diode comprising an emis 
sive electroluminescent layer that is composed of a ?lm of 
organic compounds formed between two electrodes, where at 
least one of the electrodes is transparent. 
[0043] An MRI-compatible device does not guarantee 
fMRI-compatibility. Examples of methods to make devices 
fMRI-compatible include, but are not limited to, use of non 
ferromagnetic materials, such as plastic, to reduce attractive 
forces between the device and the superconducting magnet of 
the MRI scanner, and shielding to reduce electromagnetic 
interference that could corrupt the data measured device and 
corrupt the signal-to-noise ratio or contrast-to-noise ratio of 
the data. 
[0044] As depicted in the Figures, all dimensions speci?ed 
in this disclosure are by way of example only and are not 
intended to be limiting. Further, the proportions shown in 
these Figures are not necessarily to scale. As will be under 




















